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Gel-casting is a novel technique for near-net-shape manufacturing of complex 
ceramics, which has been widely used in the formation of structural ceramics. 
Meanwhile microwave dielectric ceramics (MWDC) is one kind of important 
functional materials for wireless technology. In this thesis, gel-casting with 
carrageenan was applied to shape MWDC with complex structure and corresponding 
microwave components in the first time. 
Gel-casting of MWDC with carrageenan was systematically studied, including 
the preparation of slurry with high solid loading and low viscosity, process controlling 
of gelation, drying and sintering of greenbody, and the microstructure as well as 
properties of ceramics. Moreover, several kinds of complex components of MWDC 
were also formed, based on the carrageenan characteristics of rheology and gelling. 
Though the density of green body was rather low, the microwave dielectric properties 
of the MWDC were good. In order to overcome the shortage in the gel-casting with 
carrageenan, two new solutions were proposed and applied into execution, which 
were improved in the two aspects of gelable materials(complex colloidal) and gelable 
conditions. As an example of microwave devices, one kind of dielectric ceramic filter 
with 100 holes was prepared by these techniques with carrageenan. The results 
indicated that dielectric parameters agree with the standard of MIL-C-38999 
Ⅱ(22-35). 
At the end of this thesis, some problems in gel-casting of MWDC were discussed, 
especially the theories of these techniques. And some new ideas were also put forward 
about the development of gel-casting with carrageenan. 
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